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(57) Abstract: 

PURPOSE: To make adjusted processing feasible 
for a plurality of operating systems by 
selecting one operating system as a main 
personality and utilizing the other operating 
systems as auxiliary personalities. 
CONSTITUTION: A basic micro-kernel layer 202 
offers standard interfaces to a hardware layer 
204 and an operating system personality 206. 
Whenever an application 208 makes a request 
peculiar to an operating system, an interface 
209 converts the request into a service request 
by means of an auxiliary personality server 214, 
personality neutral server 212, or main 
personality server 210. The request is processed 
in an outward trip shown by the arrows 220, 222, 
and 224 and the answer is given to the 
application 208. When required, the answer is 
adjusted by the main personality server 210. 
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(57)Abstract: 

PURPOSE: To make adjusted processing feasible for a 
plurality of operating systems by selecting one operating 
system as a main personality and utilizing the other 
operating systems as auxiliary personalities. 
CONSTITUTION: A basic micro-kernel layer 202 offers 
standard interfaces to a hardware layer 204 and an 
operating system personality 206. Whenever an 
application 208 makes a request peculiar to an operating 
system, an interface 209 converts the request into a " "~~ . U 

service request by means of an auxiliary personality 
server 214, personality neutral server 212, or main 
personality server 210. The request is processed in an 
outward trip shown by the arrows 220, 222, and 224 and 
the answer is given to the application 208. When 
required, the answer is adjusted by the main personality server 210. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A means to perform basic kernel service, and a main personality means to control the whole 
system behavior by offering operating system service according to the 1st operating system protocol, An 
application interface means to receive an operating system service request from an application program, 
A vice-personality means to offer operating system service according to one or more different operating 
system protocols from said 1st operating system protocol, Said means to perform said basic kernel 
service, and said main personality means, The system equipped with an interface means to link said 
application interface means and said vice-personality means for supporting the operating system with 
which plurality lives together. 

[Claim 2] The system according to claim 1 characterized by said means to perform said basic kernel 
service being the microkernel of the Mach base. 

[Claim 3] The system according to claim 1 by which said interface means evaluates an object-oriented 
message, and is characterized by including a means to act on them, and a means to evaluate a procedure 
call and to act on them. 

[Claim 4] The system according to claim 1 characterized by said main personality means being AIX 
(trademark of U.S. IBM) operating environment. 

[Claim 5] The system according to claim 1 characterized by said main personality means being OS/2 
(trademark of U.S. IBM) operating environment. 

[Claim 6] The system according to claim 4 by which said vice-personality means is characterized by 
including OS/2 operating environment, DOS operating environment, and the Macintosh operating 
environment. 

[Claim 7] The system according to claim 5 by which said vice-personality means is characterized by 
including AIX operating environment, DOS operating environment, and the Macintosh operating 
environment. 

[Claim 8] Which of two or more application tasks can be accessed, respectively. Interact with the 
processor system which has a computer processor and memory. The step which is the approach of 
operating two or more operating system environments in parallel, and boots the 1st operating system as 
a main movement environmental process, The step which loads two or more suboperating system 
environments as a separate process, The step which answers a message from said main movement 
environment and said two or more suboperating system environments, and loads one or more personality 
neutral servers, The approach characterized by having the step which performs application as an 
application process, and the step which uses kernel service and processes an interprocess communication 
demand and a demand peculiar to a processor system. 

[Claim 9] The approach according to claim 8 characterized by said kernel service being Mach 
microkernel service of the U.S. Carnegie Mellon University development. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an operating system in detail about information 
processing system generally. Furthermore, this invention relates to the approach of supporting two or 
more coexistence operating system personalities using microkernel architecture at a detail. 
[0002] 

[Description of the Prior Art] A computer operating system controls actuation of computer hardware 
resources, and performs a useful task. If it sees historically, development of an operating system will 
have been performed by the hardware manufacturer in order to offer the operating system which 
controls the specific hardware brand of its company. The focus of operating system development 
changed with the advent of an "open sand mold" system. Operating on two or more hardware layers only 
by an "open sand mold" system adding slight modification to an application program code, i.e., a 
hardware plat form, is expected. 

[0003] The rate from which computer hardware changes is still quicker, and operating system 
development is also influenced [ the ]. Since hardware changes continuously, an activity and cost 
required to fit the existing operating system to a new hardware plat form are increasing. 
[0004] Computer business began to grope for the alternate method of operating system development for 
such an inclination. Carnegie Mellon University started the project which develops "microkernel" 
architecture. In this project, a Mach microkernel is developed, and it is provided for many hardware 
vendors, and conforms by these vendors. By the microkernel technique, it has tried to separate control of 
basic hardware resources into an operating system environment from the interface of a proper. Grouping 
of the hardware-control process is carried out to the minimum ("micro") kernel of a function. It is far 
easy to fit this code to new hardware architecture rather than it fits the larger-scale operating system 
with which hardware dependence nature is scattered in the whole. Furthermore, since the interface to a 
microkernel is still eternal, in order to make new hardware suit, it is not necessary to change the high 
order layer of an operating system. 

[0005] The microkernel technique was proposed as an approach of fitting an operating system to a new 
hardware plat form promptly, and enabling it to suit the existing plat form promptly in many operating 
systems. Giving a single or two or more operating system personalities (personality) to each system 
product for specific hardware architecture is proposed. Please refer to "A Catalyst for Open System" 
written by Richard Rashid (Richard Rashid) (Datamation, May 15, 1989, pp.32-33) about a more 
detailed background. Personalities are OS services, such as DOS, Windows, AIX, etc. which operate on 
OS kernel (for example, microkernel). 

[0006] The developer of the Mach microkernel of Carnegie Mellon University (CMU) has proposed 
supporting two or more operating system personalities who run on a single microkernel. This technique 
is discussed by "Generalized Emulation Services for Mach 3.0-Overview and Experience and Current 
Status" (USENIX Association-Mach Symposium Proceedings, November, 1991, pp. 13-26). 
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[0007] In the aforementioned paper, offering the operating system of two or more objects by the 
emulation is proposed. In this case, an emulation library is related with each emulated process, and the 
emulation of a required operating system environment is offered in that process. The specialized- 
operating-system emulation is combined with the general-purpose server which processes common 
tasks, such as file management, a terminal communication link, and process control, in the proposed 
system. A general-purpose server is performed as a separate process, and communicates with an 
emulation library through a Mach message. 

[0008] However, this technique of CMU is not generalized, so that two or more operating systems can 
be supported simultaneously, without reducing the engine performance substantially. The emulation 
library proposed by CMU runs in the address space of an application process. Since many are included 
in an emulation library, the complexity of an operating system becomes on a large scale [ a library ] and 
complicated. Each application which uses the emulated library needs to load the library to the address 
space of itself. Therefore, a memory overhead and system-resource consumption pose a serious problem. 
Since each operating system supported is emulated at the end, as for all operating systems, the engine 
performance falls according to an emulation environment. 

[0009] In order to develop the operating environment which can support two or more operating system 
personalities by high cost effectiveness, it extracts, and it is necessary to coalesce and to make the 
common element between operating systems into a restricted number of processes. Moreover, while a 
system user enables it to choose the single main personality, i.e., a domain (domain) personality, who 
controls an overall system function, it is desirable that other operating systems can be used if needed. 
[0010] 

[Problem(s) to be Solved by the Invention] The target technical issue [ this invention ] is developing the 
system and approach for supporting two or more parallel operating systems efficiently on a hardware 
system. The 2nd problem is offering the effective means for communicating with the hardware resources 
inevitably shared by two or more systems. 

[001 1] This invention is aimed at solving these problems by enforcing the system and approach for 
supporting two or more parallel operating system personalities. 

[0012] This invention adjusts a resource among operating system personalities, and offers among 
personalities the system which has a component for communicating effectively. The approach of an 
effective communication link is also indicated. 

[0013] Therefore, a one division target of this invention is offering a transparent concurrency operating 
system support to an application process. 

[0014] Other objects of this invention are offering the support of two or more parallel operating systems, 
without reducing the main personality's engine performance. 

[0015] Other objects of this invention are offering the system which saves the operating system 

application from before. 

[0016] 

[Means for Solving the Problem] A means by which this invention performs basic kernel service, and a 
main personality means to control the whole system behavior by offering operating system service 
according to the 1st operating system protocol, An application interface means to receive an operating 
system service request from an application program, A vice-personality means to offer operating system 
service according to one or more different operating system protocols from the 1st operating system 
protocol, A means to perform basic kernel service, the main personality means, an application interface 
means, And it is aimed at the system which has an interface means to link a vice-personality means and 
which supports two or more operating systems which live together. 
[0017] The same sign expresses the same components of this invention with a drawing. 
[0018] 

[Example] The microkernel is designed so that the hardware-control process of specific hardware 
architecture may be encapsulated to the single microkernel which can correct easily. This technique is 
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designed so that a microkernel interface can be used by the hardware architecture from which a large 
number differ. The example of the hardware configuration to which the operating system of the 
microkernel base operates to drawing 1 is shown. The I/O support to the network communication 
support through one or more processors or CPU 102, a hard disk or the other eternal storage 104, random 
access memory (RAM) 106, and an adapter 108 and the indicating equipment 1 12 through an 
input/output control unit 1 10, a keyboard 1 14, and pointing equipment 1 16 is included in a basic 
component. These components communicate through a system bus 103. 

[0019] The general-purpose system of drawing 1 is IBM. A PS/2 computer and IBM It carries out by 
systems of much marketing, such as a RISC system / 6000 computer (PS/2, and RISC/6000 are the 
trademark of IBM). The concurrency operating system support of this invention is designed so that it 
may function on any new hardware architecture which is these, or suited so that a microkernel might be 
performed. 

[0020] The system of this invention is roughly shown in drawing 2 . The basic microkernel layer is 
shown in 202. A microkernel offers the standard interface to the hardware layer 204, and the standard 
interface to the operating system personality 206. The main components of this invention which carries 
out a concurrency operating system support are shown in 208, 210, 212, and 214. These components are 
linked with the defined interfaces 209, 211, 213, and 215. 

[0021] The system of a desirable example has the main personality server 210 which offers the overall 
control to a hardware system. The main personality server 210 can give control at the time of initial boot 
of a hardware system, and establishes a basic-operating-system component. The main personality server 
210 adjusts access to shared bus system resources, such as a communication adapter and a display, 
again. The main personality server 210 communicates with other processes through an interface 211. 
[0022] An interface 21 1 includes an object-oriented interface and a standardized procedure interface. An 
object-oriented interface answers the object message sent by the main personality, or answers the main 
personality. Procedural interfaces are a certain command or a routine call, and an application 
programming interface (API) of the conventional type which accepts a parameter. An interface 21 1 
communicates with other processes through Mach microkernel messaging service. 
[0023] The personality neutral (neutral) service 212 is offered in order to support the general task which 
does not need to have the feature of an operating system. As an example of such service, there are a file 
system, communication link migration service, and distributed-system service. These personality neutral 
services 212 also accept the process demand from which operating system personality, and supply 
required service. Adjustment of these services is performed through an object-oriented interface and a 
procedural interface 213. 

[0024] Other operating system personalities are carried out as a ** (sub-dominant) personality server 
214. These interfaces interconnect with a microkernel and other servers through an interface 215, 
respectively. Other personalities offer a different operating system environment for personality 
environments from the main personality environment. Moreover, the service 2 1 6 peculiar to a 
personality is also further separable. 

[0025] The application which a system or a user performs is shown in 208. Application is performed by 
not knowing in the main personality or a microkernel. Each application is performed like the case where 
the operating system of the object is under perfect control of computer hardware, respectively. 
[0026] Processing of application is performed as follows. Application starts activation in an application 
task field. The demand is changed into the service request by the microkernel, the vice-personality 
server 214, the personality neutral server, or the main personality server 210 whenever it performs the 
demand with application peculiar to an operating system according to object-oriented / procedure 
framework 209. These demands are shown to drawing 2 by arrow heads 220, 222, and 224. An 
application demand is processed and a response reaches application directly. A response may be 
adjusted by the main personality server 210 if needed (arrow heads 226 and 228). The writing to a 
screen is controllable by this. 
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[0027] The still more detailed flow of interprocess communication is shown in drawing 3 . Drawing 3 is 
divided into three sections which express the address space of an application task, a personality neutral 
server, and the main personality server, respectively. These three sections are what [ only ] was used as 
an example. The same communication path is used for other servers. 

[0028] The application program it runs in the application address space 310 may write data in the 
window on an indicating-equipment screen. In this case, a demand is performed according to the 
operating system protocol known by application. An interface intercepts a write request and the decision 
of processing is made. It inspects whether as for an interface, whether an indicating-equipment page's 
being in application address space memory and a task can access the page first. When these two 
conditions are ready, an interface can be directly written in a display. When not ready, a memory page 
fault occurs. 

[0029] Generating of a memory page fault sends a message to the indicating-equipment driver of the 
personality neutral service address space 312. A device driver tries a required page with the method of 
assignment in application memory. It inspects whether it is ********** to the main personality server 
for whether a device driver can permit access to a page first to a requestor-side process, or access of the 
requestor-side process to a page should be refused or a requestor-side process should wait for a page, 
and decision. Shortly after a device driver gets to know a situation, it can be permitted, refused or 
delayed in a demand, without sending a message to the main server. A device driver answers an 
application process directly. 

[0030] When decision is required, a message is sent to the main personality server address space 314. 
The main personality applies the regulation for permitting or refusing access, and answers a device 
driver. Next, a device driver answers application. 

[003 1] A similar process is used also while application is using operating system environments other 
than the main personality. In that case, the service request which cannot be processed in interface logic 
is sent to a vice-personality server task for treatment. The vice-personality server 214 must send a 
message to the main personality server 210, when it is necessary to apply the policy of a system. The 
main personality server 210 cancels all resource contention. 

[0032] The system of this invention hardly needs the excessive overhead for supporting the operating 
system environment where it operates in parallel, on the occasion of actuation. In a single operating 
system or a single Mach single personality embodiment, there is usually a service request from 
application to system level or a kernel. Although it can route in order for Mach to process a message 
directly or to make a server process it, Mach architecture does not make most overheads increase to this 
transaction. The embodiment of the desirable message base of an example is based on the model of the 
minimum message traffic. The application which uses the main personality comes to recognize the same 
response as being obtained in the single operating system embodiment. A great portion of vice- 
personality demand is processed promptly similarly. Message traffic increases [ a resource contention 
exception ] by inspection of the main personality server 210. 

[0033] Therefore, this invention attains the object of performing processing which was able to take 
adjustment for [ two or more ] operating systems, and, moreover, attains it by the minimum overhead. 
[0034] A system administrator or system installation personnel performs the main personality's 
selection. Each available operating system is supplied in the main format and a subformat. It chooses 
which operating system a manager makes the main personality., and all other operating systems are 
offered as a vice-personality. A vice-personality needs to care about that it is not the slave of the main 
server. A vice-personality expresses a perfect operating system environment. However, a certain kind of 
function is taken by the main personality. 

[0035] It gets with that of the following and invention is indicated. 

[0036] (1) A means to perform basic kernel service, and a main personality means to control the whole 
system behavior by offering operating system service according to the 1st operating system protocol, An 
application interface means to receive an operating system service request from an application program, 
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A vice-personality means to offer operating system service according to one or more different operating 
system protocols from said 1st operating system protocol, Said means to perform said basic kernel 
service, and said main personality means, The system equipped with an interface means to link said 
application interface means and said vice-personality means for supporting the operating system with 
which plurality lives together. 

[0037] (2) A system given in (1) characterized by said means to perform said basic kernel service being 
the microkernel of the Mach base. 

[0038] (3) A system given in (1) to which said interface means evaluates an object-oriented message, 
and is characterized by including a means to act on them, and a means to evaluate a procedure call and 
to act on them. 

[0039] (4) A system given in (1) characterized by said main personality means being AIX (trademark of 
U.S. IBM) operating environment. 

[0040] (5) A system given in (1) characterized by said main personality means being OS/2 (trademark of 
U.S. IBM) operating environment. 

[0041] (6) A system given in (4) to which said vice-personality means is characterized by including 
OS/2 operating environment, DOS operating environment, and the Macintosh operating environment. 
[0042] (7) A system given in (5) to which said vice-personality means is characterized by including AIX 
operating environment, DOS operating environment, and the Macintosh operating environment. 
[0043] (8) Which of two or more application tasks can be accessed, respectively. Interact with the 
processor system which has a computer processor and memory. The step which is the approach of 
operating two or more operating system environments in parallel, and boots the 1st operating system as 
a main movement environmental process, The step which loads two or more suboperating system 
environments as a separate process, The step which answers a message from said main movement 
environment and said two or more suboperating system environments, and loads one or more personality 
neutral servers, The approach characterized by having the step which performs application as an 
application process, and the step which uses kernel service and processes an interprocess communication 
demand and a demand peculiar to a processor system. 

[0044] (9) An approach given in (8) characterized by said kernel service being Mach microkernel 
service of the U.S. Carnegie Mellon University development. 

[0045] (10) It is the computer program product which has the computer read possible medium which 
performs two or more operating systems in parallel, and by which computer program logic was recorded 
on it. A means to perform basic kernel service, and a main personality means to control the whole 
system behavior by offering operating system service according to the 1st operating system protocol, An 
application interface means to receive an operating system service request from an application program, 
A vice-personality means to offer operating system service according to one or more different operating 
system protocols from said 1st operating system protocol, The computer program characterized by 
having an interface means to link said means to perform basic kernel service, said main personality 
means, said application interface means, and said vice-personality means. 

[0046] (1 1) A computer program given in (10) characterized by said means to perform said basic kernel 
service being the microkernel of the Mach base. 

[0047] (12) A computer program given in (10) to which said interface means evaluates an object- 
oriented message, and is characterized by including a means to act on them, and a means to evaluate a 
procedure call and to act on them. 

[0048] (13) A computer program given in (10) characterized by said main personality means being AIX 
operating environment. 

[0049] (14) A computer program given in (10) characterized by said main personality means being OS/2 
operating environment. 

[0050] (15) A computer program given in (13) to which said vice-personality means is characterized by 
including OS/2 operating environment, DOS operating environment, and the Macintosh operating 
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environment. 

[0051] (16) A computer program given in (14) to which said vice-personality means is characterized by 
including AIX operating environment, DOS operating environment, and the Macintosh operating 
environment. 
[0052] 

[Effect of the Invention] Before writing a system user to DOS, Windows, OS/2, AIX, or other operating 
systems, while he uses the application of a from succeedingly by offering two or more concurrency 
operating system personalities, it becomes possible to shift to a new operating system model. Moreover, 
according to this structure, a developer develops a new operating system and it becomes still easier to 
make new hardware suit. Especially, the capitalization to the existing operating system service is 
protected. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the computer system which can carry out the desirable example of 
this invention. 

[Drawing 2] It is the block diagram of the system by the desirable example of this invention. 
[Drawin g 3] It is the flow chart which shows the process step contained in application use of the 
desirable example of this invention. 
[Description of Notations] 

102 CPU 

103 System Bus 

104 Storage 

106 Random Access Memory (RAM) 
108 Adapter 

110 Input/output Control Unit 

112 Display 

1 14 Keyboard 

116 Pointing Equipment 

202 Basic Microkernel Layer 

204 Hardware Layer 

206 Operating System Personality 

209 Interface 

210 The Main Personality Server 

211 Interface 

212 Personality Neutral Service 

213 Interface 

214 Vice-Personality Server 

215 Interface 

310 Application Address Space 

312 Personality Neutral Service Address Space 

314 The Main Personality Address Space 
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